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What is Biofiltration???

Processes:
• Filtration
• Vegetation
• Soil Microbes

Challenges?
• P Release
• Slow Filtration
• Poor Vegetation

Treated Outflow

Treatment by Media??
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Mesocosm Experiments
14 simulated events in 2019 + 8 events in 2020 
thru Thirty Mesocosms:

• 100% Clean Washed Sand

• 10% food residue compost

• 20% food residue compost

• 10% leaf compost

• 20% leaf compost

• 20% sphagnum peat

• 20% reed sedge peat

• 15% biochar + 20% leaf

• 5% spent lime + 20% leaf

• 5% iron + 20% leaf
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Objective 1: Filtration Rate

• 50% volume within ~ 5 – 15 min

• 70-80% volume within ~ 20 min

• Most mixes have similar flow 

characteristics 

Inflow Added 
to Mesocosm
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Objective #2: Supporting Vegetation Growth
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Objective #2: Supporting Vegetation Growth
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Objective #3: Limiting Phosphate Release
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Objective #3: Limiting Phosphate Release
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Key Takeaways

Media Filtration Rate Vegetation 
Growth

Phosphate Capture

10% or 20% Leaf Compost Same More Release

10% or 20% Food Residue Compost Same More Release

5% Spent Lime + 20% Leaf Compost Same Most Release

15% Biochar + 20% Leaf Compost Same More Release

5% Iron + 20% Leaf Compost Slightly Faster Least Capture

20% Peat (Sphagnum or Reed Sedge) Same Less Capture

100% Sand Same Least Minimal Capture

Full Report: Erickson, Andrew J.; Kozarek, Jessica L.; Kramarczuk, Kathryn A.; Lewis, Laura. (2021). Biofiltration Media Optimization –

Phase I Final Report. Retrieved from the University of Minnesota Digital Conservancy, https://hdl.handle.net/11299/218193

https://hdl.handle.net/11299/218193
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Phase II Expansion

(May 2020– December 2022)
• Evaluate the multi-year performance (extending 

Phase I)

• Add new mixes: Layered systems, different media 
ratios, etc.

• Investigate the phosphate release in response to 
road salt

• Test plant growth in low-organic content (1% – 10%) 
mixes
– 10 vegetation species and 5 – 15 media mixes
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Compost Benefits

• Organic Matter Supports:
– Vegetation Growth

• Aesthetics, Pollinators, Natives, 
Evapotranspiration

– Microbial Communities
• Breakdown of Nitrogen, PAHs, & 

Carbon-based compounds

– Moisture Holding

– Metals Capture

– Re-used Material / Sustainable Supply
Photo Courtesy: https://oaklandnursery.com/blog/?p=161

https://oaklandnursery.com/blog/?p=161
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Phosphate Release is a Challenge!
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Is Phosphate Release Predictable?

No Strong Correlations…
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What can we do?
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• Compost has many positive benefits

• The primary consequence is Phosphate release;
– Varies substantially by source material, site, time of 

year, etc.

– Can be overcome with amendments, but we lose 
vegetation growth

Key Takeaways

Full Report: Erickson, Andrew J.; Kozarek, Jessica L.; Kramarczuk, Kathryn A.; Lewis, Laura. (2021). Biofiltration Media Optimization –

Phase I Final Report. Retrieved from the University of Minnesota Digital Conservancy, https://hdl.handle.net/11299/218193

https://hdl.handle.net/11299/218193
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Stormwater UPDATES Newsletter

Signup at http://stormwater.safl.umn.edu/
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Minnesota Stormwater Seminar Series

• Learn about upcoming events: https://z.umn.edu/swseminar

• YouTube Channel Recordings: http://z.umn.edu/swsrecord or search for “Minnesota Stormwater 

Seminar Series”

Tom Scheuler & David Wood

…and more to come!

Michelle Simon Nina Bassuk Ryan Winston

Past speakers include:

https://z.umn.edu/swseminar
http://z.umn.edu/swsrecord
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